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2a)D This action is FINAL. 2b)KI This action is non-final. 
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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election with traverse of Group I (Claims 1-20) in Paper filed on 07 
April 2004 is acknowledged. The traversal is on the ground(s) that the subject matter of 
claims 1 -29 is sufficiently related and that the examination of all claims could be made 
without serious burden. This is found persuasive and hence, the Election/Restrictions 
requirement is now withdrawn. 

Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

3. The information disclosure statements (IDS) submitted on 09 September 2003, 
01 December 2003 and 07 April 2004 were filed and are being considered by the 
examiner. 

Claim Rejections • 35 USC § 102 



4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
States 00 6 C ° imtry ' m ° re tha " 006 yeaf Pr '° r t0 the date ° f a PP lication for P atent in th e United 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b) by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted ° n an application for patent by another filed in the United States before the invention by the 
app icant for patent, except that an international application filed under the treaty defined in section 
Si ? S f0r P ur P° ses of thj s subsection of an application filed in the United States 

only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. v ' 
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5. Claims 1 , 2, 4-7 and 10 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Nishimura et al (US 6,437,484 B1). 

Nishimura et al discloses in Figures 1-4 a piezoelectric/electrostrictive film type 
actuator comprising a ceramic substrate (1 , 2); and a piezoelectric/electrostrictive 
device (3) disposed on the ceramic substrate (1, 2), and including a 
piezoelectric/electrostrictive film (7, 8) and electrode film (4-6) and which is driven by 
displacement of the piezoelectric/electrostrictive device (3), wherein 
piezoelectric/electrostrictive film (7, 8>and the electrode film (4, 5, 6) are alternately 
laminated (column 9, lines 1 7-20) to form the electrode film (4-6) from an uppermost 
layer (8) and a lowermost layer (7) possesses a plurality of layers of 
piezoelectric/electrostrictive films (7, 8, column 9, lines 20-25); and the 
piezoelectric/electrostrictive films have two to four layers (7, 8, column 9, lines 32-34). 

Nishimura et al further discloses a thickness per layer of the 
piezoelectric/electrostrictive films is 30 fjm or less (column 9, lines 26-32); at least one 
-layer-of-thepiezoeleetrie/eleetrostrictive films-is formed by-an electrophoresis"depositi67r 
method (column 10- lines 8-18); two or more piezoelectric/electrostrictive devices are 
arranged on the same ceramic substrate (column 3, lines 46-55); a cavity (A) is formed 
in an internal portion of the ceramic substrate (!, 2), and is pressurized by deforming a 
part of a wall (2) thereof with the piezoelectric/electrostrictive element (3); the ceramic 
substrate (2, 3) is formed of a material containing any of zirconium oxide, aluminum 
oxide/magnesium oxide, aluminum nitride, and silicon nitride (column 10, lines 22-28) 
as a major component; 
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6. Claims 1,2, 4-13, 16-21 and 24-29 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Takuchi et al (US 5,592,042). 

Takuchi et al discloses in Figures 1-4 and 10 a method and a 
piezoelectric/electrostrictive film type actuator comprising a ceramic substrate (2, 
column 7, lines 28-31); and a piezoelectric/electrostrictive device (Figure 6) disposed on 
the ceramic substrate (2), and including a piezoelectric/electrostrictive film (6, 14) and 
electrode film (4, 16) and which is driven by displacement of the 
piezoelectric/electrostrictive device (Figure 6), wherein piezoelectric/electrostrictive film 
(6, 14) and the electrode film (4, 16) are alternately laminated (Figure 6, column 6, lines 
1 -8) to form the electrode film (4) from an uppermost layer (16) and a lowermost layer 
(16) possesses a plurality of layers of piezoelectric/electrostrictive films (16); and the 
piezoelectric/electrostrictive films have two to four layers (Figure 6). 

Takuchi et al further discloses a thickness per layer of the 
piezoelectric/electrostrictive films is 30 /urn or less (column 7, lines 39-41); at least one 
layer of the p ie zbelectric/electrostrict ive films is formed by an electrop horesis de pos ition 



method (column 7, lines 54-63); two or more piezoelectric/electrostrictive devices are 
arranged on the same ceramic substrate (Figures 1 and 4); a cavity (column 7, lines 12- 
13) is formed in an internal portion of the ceramic substrate (2), and is pressurized by 
deforming a part of a wall (column 6, lines 14-15) thereof with the 
piezoelectric/electrostrictive element (6, 14); the ceramic substrate (2) is constituted of 
two or three laminated layers of thin plates (Figure 6); the ceramic substrate (2) is 
formed of a material containing any of zirconium oxide, aluminum oxide, magnesium 
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oxide, aluminum nitride, and silicon nitride (column 7, lines 31-39) as a major 
component; and the actuator can be used as an ink pump of a printer head (column 1 , 
lines 11-19). 

Claim Rejections • 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the pnor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 15 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Takuchi et al (US 5,592,042) in view of Shimada (US 5,814,923). 

Takuchi et al discloses the claimed invention except for reciting the difference 
between the two sintering temperatures is from 0 to 300 °C. 

However, Shimada teaches the difference between the two sintering 
temperatures is from 0 to 300 °C (column 4, lines 29-35). 

— lt-would-have-been obvious to-one having ordinary-skill in WaT^atlhVBmethe""" 

invention was made to include the difference between the two sintering temperatures is 
from 0 to 300 °C, as taught by Shimada, for the purpose of obtaining a piezoelectric film 
having a perovskite crystal structure as noted in column 4, lines 35-38 of Shinada. 
9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Qiu et al (US 6,142,615) discloses an inkjet head having a 
vibration plate (3) on which piezoelectric/electrostrictive devices (4) are formed by 
alternately laminated PZT layers (41 , 42) and electrode layers (30, 40). Yun (US 
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6,497,019 B1) discloses an inkjet head having a diaphragm (36) on which electrode 
layers (38, 42) and PZT layer (40) are formed. 

Allowable Subject Matter 
10. Claims 3, 14 and 22 are objected to as being dependent upon a rejected 
substrate claim, but would be allowable if rewritten in independent form including all of 
the limitations of the substrate claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 

matter- 
Regarding claims 3, 14 and 22, it is the limitation of "wherein a thickness t n of an 
n-th piezoelectric/electrostrictive film from bottom in the piezoelectric/electrostrictive 
device satisfies the following equation: t n < t^ x 0.95." It is these limitations found in 
each of the claims, as they are claimed in the combination, that has not been found, 
taught or suggested by the prior art of record which makes these claims allowable over 
the prior art. 

Contact Information 



11. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to An H. Do whose telephone number is 571-272-2143. 
The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen D. Meier can be reached on 571-272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



An H. Do 
May 20, 2004 



